are three dimensions to this construct: rumination, which consists in the inability to inhibit thoughts related to pain; the augmentation of the displeasure of painful situations; and a sense of helplessness, hopelessness or inability to cope with painful situations 7 . The Pain Catastrophizing Scale (PCS) developed by Sullivan et al. 7 , obtained good reliability and validity indexes. Sehn et al. 8 translated and adapted the PCS for Brazilian individuals with migraines, fibromyalgia and chronic pain. The results showed good validity of the construct and adequate reliability inter-examiners. In spite of that, Hicks and Manal 9 recommend that, for the safe use of the self-evaluation instruments in clinical or experimental environments, it is necessary to have an adequate process of transcultural adaptation and analysis of the psychometric properties of the instrument through its application on the sample to be used. It is known that instruments applied to young individuals may show different results from those applied to the elderly, in terms of validity and reliability, especially due to the psychosocial and physical peculiarities involved. Despite its impact on public health, LBP is insufficiently understood, especially among the middle-aged and elderly, who are normally excluded from the studies 10 . Furthermore, the biomechanical factors involved in chronic back pain are the most studied, in spite of their multifactorial etiology 10 . In Brazil, a branch of the study Back Complaints in the Elders -BACE is being developed, including individuals over 55 11 . This study, among other constructs, will evaluate pain catastrophizing through the PCS which requires semantic and conceptual adjustments as well as an analysis of its psychometric properties for use in elderly with lower back pain.
Thus, the objectives of this study are to: proceed with the transcultural adaptation of the Brazilian version of the PCS, evaluate the validity of the construct through Rasch analysis, verify reliability of intra and inter-examiners as well as the convergent validity of pain catastrophizing with the intensity of the pain, locus of pain control, depressive symptoms, selfevaluationed kinesiophobia and disability and physical fitness of the target population.
METHOD
This is a methodological study with a subsample of the longitudinal multicentric international study about low back pain in the elderly -BACE "Back Complaints in the Elders", in progress 11 . Ethics concern approved (0100.0.203.000-11-UFMG) and all participants signed a consent form.
A total of 131 individuals with acute low back pain but no cognitive impairment participated, recruited in a teaching clinic at Universidade Federal de Minas Gerais through an active screening of people in waiting rooms and by doctor referral.
The inclusion criteria were the same of BACE project: age of 55 or more, LBP of at least six weeks' duration, without having gone to health services with the same complaint in the past six months or more, characterizing a new back pain crisis 11, 12 . Excluded from the study were individuals with cognitive alterations detected by the Mini Mental State Examination (MMSE) 13 and/or some visual or hearing impairment which would prevent the performance of the tests (see more in BACE protocol
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). For the calculation of the sample, we considered an acceptable number of ten individuals for each item contained in the scale (131) 14 .
The instruments used were: Mini Mental State Examination: for cognitive tracking 13 . The cutoff points considered were 13 for illiterate individuals, 18 for those with up to 8 years of schooling, and 26 for individuals with over 8 years of schooling 13 . Sociodemographic questionnaire: age, gender, color/race, marital status, formal education level.
Numerical Pain Scale: to measure intensity of the pain -11 points, ranging from 0 (absence of pain) to 10 (extreme pain). Scale with good psychometric properties 15 .
Pain locus of control scale: to classify the perception of pain control. The components are: internal, chance, doctors and health professionals, and others. The adapted version shows good applicability and reliability 16 .
Center for Epidemiological Studies -Depression (CES-D):
valid and reliable instrument for tracking symptoms of depression or vulnerability to depression in old age 17 . 21 . According to them, conceptual equivalence ooccurs when they present the same idea; items equivalence refers to the adjustment of the elements in the original scale to represent the concept in question in the language in which the tool is to be applied; semantics equivalence is to transfer the meaning from one language to the other; operational equivalence is relative to the possibility of using a similar format of questionnaire, instructions, manner of application and metrics equivalence is to verify if the different versions reach similar levels in terms of validity and reliability 21 . The semantic adaptation of the PCS followed four phases as proposed by Beaton et al. 22 It consists in: (1) Translation into Portuguese by two independent translators; (2) Synthesis for a final version; (3) Back translation by two independent back translations; and (4) Expert committee formed to define the adjusted version. Details about the process are described below.
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Statistical analysis
A descriptive analysis was carried out to characterize the profile of the sampling along all variables of the study.
The Kolmogorov Smirnov test was performed to verify the hypothesis of distribution normality of variable for the analysis of convergent validity.
The analysis of convergent validity between the PCS and other outcomes evaluated was performed with the Spearman Correlation Coefficient (r). The Quadratic Weighted Kappa Coefficient (Kp), considering the total number of agreements and disagreements inter and intra examiners, was used for the reliability analysis. To allow comparison with other studies, the Intraclass Correlation Coefficient (ICC) was also used 23 . All statistical tests were set at a significance of α = 0.05. The Vassarstats ® software was used for the Quadratic Weighted Kappa Coefficient and the other analyses were conducted using the Statistical Package for Social Sciences (SPSS 17.0, Chicago, IL, USA).
The version of the tool adjusted for acute low back pain was submitted to a Rasch analysis, which allows the calibration of the difficulty of the items and the skill level of the individuals in a single continuum 14, 24 . The basic assumption of the Rasch analysis, in the case of this study, is that, the higher the level of pain catastrophizing by the person, the greater their probability of getting higher scores in all the items of the scale (which reflect less or more catastrophizing) 24 . The analysis of the PCS was carried out using the program Winsteps 3.74.0, which calculates values such as MnSq (goodness-of-fit), in the formats infit and outfit, and the value "t" associated with this estimate, which indicate if the ratio between the level of catastrophizing of the individual and the difficulty of the item meet the assumptions of the model. Reasonable values to show the suitability of the items are: MnSq = 1 ± 0.3, with associated value of t = ± 2 (). So, we chose Rasch analysis because its main contribution is related to the dependency relationship between the individual's ability and the probability of certain responses. Moreover, the map Rasch facilitates visual analysis of the distribution of individuals in relation to items. Further details about the Rasch analysis are described in Bond and Fox 24 .
RESULTS
Characterization of the sample
A total of 131 individuals participated in this study, with ages ranging between 55 and 85. The other sociodemographic data are shown in Table 1 .
Phases of the adaptation procedure Evaluation of the equivalence between concepts and items
The review of the literature showed the universality of the expression of pain catastrophizing, leading one to assume a conceptual equivalence, showing that the construct has the same conception in both English and Brazilian Portuguese. Likewise, we found that the elements contained in the scale are pertinent in any country or culture, representing an equivalence of items.
Evaluation of semantic equivalence
The semantic adaptation of the PCS for use in a population of middle-aged and elderly people with acute lower back pain consisted of four phases, described in Figure 1 .
Evaluation of operational equivalence
It was recommended that the PCS be applied in the form of an interview, by trained examiners following standardized instructions, instead of a self evaluation, as proposed in the original version. The expert committee deemed that, since a large portion of the individuals among whom the scale was to be applied had low and/or heterogeneous schooling levels, the assisted application would avoid errors in interpretation. In order to check on the adjustments made by this committee, the scale was applied to 30 individuals 24 . These were shortly thereafter interviewed to verify their understanding. The pre-test showed a good comprehension on the part of the respondents and there was no need to return to the expert committee to make changes in the questions (appendix). Another 101 individuals were evaluated for the other analyses.
Evaluation of the measurement equivalence
After obtaining the minimum score necessary in the MMSE, the individuals were interviewed and submitted to the functional tests during one day. After 7 to 10 days, the PCS was applied again by the same examiner to check on the intraexaminer reliability. For the analysis of the inter-examiner reliability, the same instrument was applied to the same individual by two different examiners on the same day. The validity of the construct and the convergence were evaluated and are described below.
Analysis of the validity of the construct
The result of the Rasch analysis is shown in Table 2 , which breaks down the calibration or difficulty values of the items, MnSq (Infit and Outfit) and t. Of the 13 items of the PCS, only one (item 11 -"When I am in pain, I keep thinking how much I want the pain to stop") did not fit into the expectations of the model.
The item which represents the highest level of catastrophizing (greatest number of people answering 0), was item 7 -"When I am in pain, I keep thinking of other painful events (situations)", and the item with the lowest level of catastrophizing was number 11 -"When I am in pain, I keep thinking of how much I want the pain to stop". The separation index among individuals was 2.95 and among the items, 4.69.
In Figure 2 , the center line represents the continuum of catastrophizing, defined by the items organized hierarchically to the right and by the level of expression of the catastrophizing of the participants on the left. On the upper left, one can see the presence of a participant with a higher level of catastrophizing. On the bottom, one observes, likewise, a participant with a lower level of catastrophizing. One can also observe that most of them are aligned with moderate to high levels of catastrophizing. As expected, few individuals are located in the upper and lower part of the continuum, with no ceiling or floor effect being found. Most were distributed in the middle third of the continuum, characterizing a moderate level of catastrophizing. The analysis of the score patterns indicates that the option "not at all" was used in 18% of the replies, "light" in 14%, "moderate" in 24%, "intense" in 17% and "always" in 27%.
Reliability
For the reliability analysis, the sampling considered was of 50 individuals. After 7 to 10 days, the PCS was applied again by the same examiner to check on the intraexaminer reliability. For the analysis of the inter-examiner reliability, the same • Translation into Portuguese by two independent translators (T1 and T2). Both were Brazilian and proeficient in English. T1 was a literature student and english teacher, and T2 had a degree in Law and Literature and was a Portuguese teacher. In this phase, the items were translated and the more complex items received additional anchor words to facilitate understanding.
1
• Synthesis -after the translation, a third person, a physical terapist, composed a final version (synthesis) of the two translations (T12). A detailed report was prepared, describing all of the discrepancies found and how they were resolved.
2
• Back translation -based on the synthesized version (T12) of the translations, two indepedent back translators, born ina acountry where the main languages is the same as that of the scale and who learned to read and write there, were also proficient in portuguese. They did not have access to the original document.
3
• Expert committee -formed to define the adjusted version, consisting of two geriatric physical therapists, a physical therapist resercher on back pain and an occupational therapist with no specialization in the subject. All experts were fluent in both languages. 
Convergent validity
The correlations between pain catastrophizing and the other constructs evaluated are shown in Table 3 .
DISCUSSION
The adjusted version of the PCS was validated for elderly Brazilians with acute lower back pain and presented psychometric characteristics equivalent to the other versions 8, 25, 26 . With regard to the sample characteristics, the constitution was mainly feminine (92.3%). Considering that the sample was random at the health center, this corroborates the trend towards feminization of aging and quest for health care 27 . The representation of taking care of one's self as a woman's task, the issues related to work, the difficulty of access to health services and the lack of units specifically focused on men's health, are some of the reasons given by the individuals to explain the lower demand for health services 27 . Of the 13 items of the PCS, only one (item 11 -"When I am in pain, I keep thinking of how much I want the pain to stop") did not reflect the expectations of the model, which was considered acceptable, according to the assumptions of the Rasch analysis. This item presents a more complex grammatical construction, which may have contributed to misunderstanding by some individuals. Upon examining the scores for this item, we found an unexpected reply given only by three individuals. One of the elderly, a 61 year old woman, was not in pain at the moment of evaluation, which may have led to a memory bias and inconsistency in the reply, as reported by Maric et al. 28 . Furthermore, the three elderly women in question were aged 61, 68 and 76, with a low schooling level, which may have contributed to their difficulty in understanding this more complex item, as reported by Teixeira-Salmela et al.
.
The indexes of separation of items and of individuals showed that the scale is able to divide the people into approximately three levels of catastrophizing (low, medium and high), as described by Fernandes et al. 25 and five levels of expression of catastrophizing.
The calibration of the items (0.95) and the individuals (0.91) indicated stability and good internal consistency, which means that the answers of the individuals were also quite reliable, and as a result the measures can be reproduced in subsequent applications 23 . The average level of pain catastrophizing was 29.2 (± 13.1) points, corroborating the results of other versions 26, 29 and going against those of Fernandes et al. 25 . In this study, the average level was 14 points, but the population was of young adults with subacute lower back pain, which may have led to different results. We wish to point out that we did not find any analysis study of the psychometric properties of the PCS for other populations with samplings of elderly with acute lower back pain, especially Rasch analysis, thus making it difficult to compare the data.
The expectation of the Rasch model is for there to be a rising order in the use of the scores, which did not happen, generating a small distortion in the use of category 3 (intense), which seems to be more difficult to be used than categories 2 (moderate) and 4 (always). It was expected that the percentage of "always" answers would be lower than 27%, remaining at 17% or less. One of the hypotheses is that the individuals found it more familiar and easier to answer "always" than "intense", especially for those who had fewer years of formal education, true for most of the respondents. Another hypothesis is that the participants were in doubt because the answers "intense" and "always" are two different categories of words: the first refers to intensity, and the second to frequency. In the study of Meyer et al. 29 of adaptation of the PCS to German, this observation was also made and the option of answers was altered. In spite of this, in the present study, in a discussion of the expert committee, they did not believe it necessary to make any changes in the options of the answers, other than a simple translation, since the original scale had already been developed and applied that way. During the Rasch analysis, an attempt was made to group the "intense" and "always" categories, seeking to improve the behavior of the scale, but this procedure did not modify the distortion pattern in the use of the score categories. Future studies will probably verify if the change of the name of the category will result in a lesser distortion in the use of the categories and a better quality of the metrics.
The intra and inter examiner reliabilities were considered through the weighted Kappa Coefficient as substantial, and by the Intraclass Correlation Coefficient as high, thus corroborating previous results 26, 29 . These results support the replicability of the Brazilian version of the adjusted PCS.
Pain catastrophizing correlated with all evaluated constructs, except control of locus of internal pain and among doctors and health professionals, corroborating previous results 26, 29 ( Table 2 ). The correlations were considered moderate and weak, showing that, although the constructs are close, they are not redundant. According to Vlaeyen et al.
30
, the individuals who catastrophize their pain tend to have more kinesiophobia and greater disability 7 . When they are depressed and disabled, the chances of heightened catastrophization are greater, generating a vicious cycle 7 .
In conclusion, the results showed that the version of Pain Catastrophizing Scale ajusted for the middle-aged and elderly population with acute low back pain presented a good understanding of the items by the respondents and presented adequate psychometric properties.
Analyzing the erratic pattern of item 11, it is recommended that, in future studies, the behavior of this item be monitored to check if the problems observed in this study will persist in other population groups. Should this occur, it is necessary to consider the possibility of revision, replacement or exclusion. One should also monitor the use of the score categories to see if there is any need to adjust the name in the option of "intense" score.
It is important to point out the importance of the option of applying this sort of tool by an examiner and not on a self-evaluation basis, for most of the current population of elderly who seek medical care at the health clinics present a low level of formal education, which can interfere in the interpretation of the questions, compromising the reliability of the responses.
It is recommended that the interviewer reinforce the initial instructions assuring that the individuals understand the question, avoiding inconsistencies in the responses. Furthermore, in subsequent studies, the PCS-B should be applied on other types of samplings so that the clinimetric validity and quality of the tool is better investigated and expanded.
